In vivo administration of an oligodeoxynucleotide antisense to the D2 dopamine receptor messenger RNA inhibits D2 dopamine receptor-mediated behavior and the expression of D2 dopamine receptors in mouse striatum.
A 20-mer phosphorothioate oligodeoxynucleotide (D2 antisense) to the D2 antisense dopamine receptor messenger RNA (mRNA) was administered i.c.v. to mice with unilateral 6-hydroxydopamine lesions of the corpus striatum. The mice were then challenged with acute injections of various agents that cause contralateral rotational behavior, and the levels of D1 and D2 dopamine receptors and their respective mRNAs were determined in the corpus striatum. Administering the D2 antisense inhibited rotations induced by the D2 dopamine receptor agonists quinpirole and N-propyl-N-2-thienylethylamine-5-hydroxytetralin but did not block rotations induced by the D1 dopamine receptor agonist 1-phenyl-2,3,4,5-tetrahydro-1H-3 benzazepine-7,8-diol HCl or by the muscarinic cholinergic receptor agonist oxotremorine. The reduction in quinpirole-induced rotational behavior was related to the amount and length of time the D2 antisense was given. Significant reductions in behavior were seen within 1 day of repeated injections of D2 antisense, and almost complete inhibition was seen after 6 days of treatment. Recovery from inhibition occurred by 2 days after cessation of antisense treatment. Repeated treatment with D2 antisense significantly reduced the levels of D2 dopamine receptors and D2 dopamine receptor mRNA, but not the levels of D1 receptors or D1 mRNA, in the dorsolateral area of the lesioned striatum. Treatment with an oligodeoxynucleotide with randomly placed nucleotides did not inhibit quinpirole-induced rotations or alter D2 dopamine receptors or D2 dopamine receptor mRNA in either area of striatum.(ABSTRACT TRUNCATED AT 250 WORDS)